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COMMERCE RESEARCH IN THE FIELD OF 
METEOROLOGY 


WEDNESDAY, MARCH 23, 1960 


U.S. SENATE, 
COMMITTEE ON INTERSTATE AND FOREIGN COMMERCE, 
SUBCOMMITTEE ON COMMUNICATIONS, 
Washington, D.C. 

The subcommittee was called to order at 10:03 a.m., in room 5110, 
New Senate Office Building, Hon. John O. Pastore (chairman of the 
subcommittee) presiding. 

Senator Pastore. This meeting was called for 10 o’clock this morn- 
ing. It is now 3 minutes past 10, so I am now calling the meeting to 
order. 

The subject of this hearing is S. 1235, a bill which would authorize 
the Secretary of Commerce to enter into contracts for the conduct of 
research in the field of meteorology and to authorize installation of 
Government telephones in certain private residences for the purpose 
of collecting weather information. 

Section 1 of the bill would clarify the authority of the Department 
to enter into research contracts in the various meteorological fields. 
At present the only specific authority for entering into such projects 
is contained in section 803 of the Federal Aviation Act of 1958. 

This provision authorized the Department to enter into research 
contracts with public and private agencies for the purpose of increas- 
ing the safety and efficiency of air navigation. The Department 
of Commerce therefore to date has been entering into research con- 
tracts in the meteorology field on the basis that “they relate to civil 
aviation. 

This bill would remove this artificial limitation and authorize the 
Department to enter into research programs in the entire field 
meteorology. 

The second section of the bill would authorize the expenditure of 
public money for telephone service installed in private residences for 
use as the Chief of the Weather Bureau may direct in carrying into 
effect the basic enabling laws authorizing regulation and distribution 
of information on weather conditions throughout the United States, 
its territories and possessions. 

Telephone installations are to be made in cases where frequent 
need can be shown - exist or isolated location prevents use of public 
utility community facilities to contact meteorological personnel for 
purposes of severe storms, floods, and so forth, and the dissemination 
of weather warnings. 

| have called this he: aring in order to give anyone who has any views 
on this subject an opportunity to be heard. I am hopeful that the 
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Department will set forth for the record the problem it has encountered 
in the past and the reason this legislation is necessary. 

I might say parenthetically that we in our part of the country, 
particularly New England, have been very, very much concerned with 
regard to the ability to disseminate the information that has to do with 
weather conditions, and I know that my senior colleague has been very 
insistent from time to time, and added appropriations have been made 
in order to facilitate this kind of fac ility in order to give our people the 
proper information on time so that we won’t meet with disasters as we 
have been plagued with in the past, particularly hurricanes and what 
have you. 

For that reason, [ am very happy that this legislation is being 
considered at this time, and I might say for the purpose of the rec ord 
that the committee is partic ularly fortunate in having the chief of that 
bureau with us, the Honorable Francis W. Reichelderfer, who will be 
our witness this morning. 

All right, Chief, you may testify as you like on this particular legis- 
lation, and at this point in the — we will insert a copy of the bill. 

(The bill, S. 1235, is as follows 


[S. 1235, 86TH CONG., IST SESS.] 


A BILL To authorize the Secretary of Commerce to enter into contracts for the conduct of research in the 
field of meteorology and to authorize installation of Government telephones in certain private residences 


Be it enacted by the Senate and House of Representatives of the United States of 
America in Congress assembled, That in order to improve the meteorological 

services of the United States the Se ‘cretary of Commerce may enter into contracts 
with private or governmental facilities to conduct research in meteorology, in- 
cluding agricultural meteorology, hydrology, climatology, and closely related 
geophysical fields, and provide for the publication of results of such research 
contracts unless such publication would be contrary to the public interest. 

SEc. 2. Pt yy reeger ee the provisions of section 7 of the Act of August 23, 
1912 (ch. 350, 37 Stat. 414), as amended, appropriations for the Weather Bureau 
shall be available to pay for telephone service installed in private residences when 
such installation is determined by the Secretary of Commerce to be needed in 
carrying out the provisions of law authorizing the collection and distribution of 
data relating to information on weather conditions in the United States, its 
Territories and possessions: Provided, That in addition to the monthly local serv- 
ice charge the Government may pay only such tolls or other charges as are required 
strictly for the public business. 


Senator Pasrorr. I want to incorporate and make part of the 
record at this point letters from the National Aeronautics and Space 
Administration, Federal Aviation Agency, Department of the Air 
Force, Department of the Interior, Department of Agriculture, De- 
partment of State, Department of Commerce, Comptroller General 
of the United States, and the Department of Justice, endorsing this 
legislation. 

(The letters above referred to are as follows:) 


NATIONAL AERONAUTICS AND SPACE ADMINISTRATION, 
OFFICE OF THE ADMINISTRATOR, 
Washington, D.C., June 10, 1959. 
Hon. WarRREN G. MacGnuson, 
Chairman, Committee on Interstate and Foreign Commerce, 
Washington, D.C. 

Dear SENATOR Macnuson: This is in response to your letter dated March 4 
1959, with regard to 8. 1235, a bill to authorize the Secretary of Commerce to 
enter into contracts for the conduct of research in the field of meteorology and 
to authorize installation of Government telephones in certain private residences. 
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Inasmuch as the bill does not appear to affect the meteorological or other 
programs of this administration, we have no comment to make. 
Sincerely yours, 
JaMES P. GLEASON, 
Assistant Administrator for Congressional Relations. 


FEDERAL AVIATION AGENCY, 
Washington, D.C., June 26, 1959, 
Hon. WARREN G. MaGNnuson, 
Chairman, Committee on Interstate and Foreign Commerce, 
U.S. Senate, Washington, D.C. 

DEAR Mr. CHatRMAN: This is in reply to your request of March 4, 1959, for the 
comments of this Agency with respect to S. 1235, a bill to authorize the Secretary 
of Commerce to enter into contracts for the conduct of research in the field of 
meteorology and to authorize installation of Government telephones in certain 
private residences. 

The purpose of this bill is to improve the meteorological services of the United 
States by authorizing the Secretary of Commerce to enter into contracts with 
private or Government facilities to conduct research in meteorology, including 
agricultural meteorology, hydrology, climatology, and related geophysical fields. 
Upon completion of such research, the results would be published. It also pro- 
vides that appropriations to the Weather Bureau shall be available to pay for 
installation of telephones in private residences as needed to collect and disseminate 
information on weather conditions in the United States. 

The Federal Aviation Agency concurs in the need for this legislation. It is 
this Agency’s understanding that the type of contractual authority contained in 
this bill is an extension of weather bureau authority beyond its present area of 
aviation meteorology. Such extension is considered appropriate. 

The Bureau of the Budget has advised that it would interpose no objection to the 
submission of this letter to your committee. 

Sincerely yours, 
(Original signed by:) ALAN L. DEAN 
(For Ek. R. Quesada, Administrator). 





DEPARTMENT OF THE AIR FORCE, 
OFFICE OF THE SECRETARY, 
Washington, May 15, 1959. 
Hon. WARREN G. MAGNUSON, 
Chairman, Committee on Interstate and Foreign Commerce, 
U.S. Senate. 


Dear Mr. CHAIRMAN: Reference is made to your request to the Department of 
Defense for a report on 8. 1235, 86th Congress, a bill to authorize the Secretary of 
Commerce to enter into contracts for the conduct of research in the field of meteor- 
ology and to authorize installations of Government telephones in certain private 
residences. The Department of the Air Force has been assigned the responsi- 
bility for expressing the views of the Department of Defense. 

The Air Force on behalf of the Department of Defense favors the enactment of 
S. 1235, the purpose of which is set forth in its title. 

The proposed legislation will have no budgetary effect insofar as the Department 
of Defense is concerned. 

This report has been coordinated within the Department of Defense in accord- 
ance with procedures prescribed by the Secretary of Defense. 

The Bureau of the Budget advises that there is no objection to the submission 
of this report. 

Sincerely yours, 
LYLE S. GARLOCK, 
Assistant Secretary of the Air Force. 
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U.S. DEPARTMENT OF THE INTERIOR, me 

OFFICE OF THE SECRETARY, pri 

Washington, D.C., April 20, 1959, ; 

Hon. WarREN G. MaGnuson, bu 
Chairman, Commitlee on Interstate and Foreign Commerce, még 
U.S. Senate, Washington, D.C. | 
Dear SENATOR MaGNvuson: Your committee has requested a report on 8. 1235, _ 


a bill to authorize the Secretary of Commerce to enter into contracts for the 
conduct of research in the field of meteorology and to authorize installation of 
Government telephones in certain private residences. 

The Department interposes no objection to the enactment of this bill. 

The purpose of the bill is to authorize the Secretary of Commerce to enter into 
contracts with private or governmental facilities for the conduct of research in 
meteorology, including agricultural meteorology, hydrology, climatology, and 


closely related geophysical fields, and to provide for the publication of results of H 
such research when in the public interest. C 
It is to be noted that the authorization is fer the purpose of improving the U 
meteorological services, and, therefore, research in the field of hydrology is author- 
ized only to the extent that such research is related to meteorology. Research in th 
hydrology should be of a minor character and should not be in conflict with that ce 
conducted by the Geological Survey of this Department as part of its recognized in 
functions in the field of mineral resources. 
The general objective of the bill appears meritorious and, accordingly, is endorsed el 
The Bureau of the Budget has advised that there is no objection to the submis- it 
sion of this report to your Committee. uv 
Sincerely yours, Pp 
Royce A. Harpy, tl 
Assistant Secretary of the Interior. c 
] 


DEPARTMENT OF AGRICULTURE, 
Washington, D.C., April 13, 1959. 
Hon. WARREN G. MAGNUSON, 
Chairman, Committee on Interstate and Foreign Commerce 
U.S. Senate. 

DEAR SENATOR MaGnuson: This is in reply to your request of Mareh 3, for a 
report on S. 1235, a bill to authorize the Secretary of Commerce to enter into 
contracts for the conduct of research in the field of meteorology and to authorize 
installation of Government telephones in certain private residences. 

The bill would permit the Secretary of Commerce to enter into contracts with 
private or governmental facilities to conduct research in meteorology, including 
agricultural meteorology, hydrology, climatology, and closely related geophysical 
fields. The bill would also provide for the publication of the results of such 
research unless publication would be contrary to the publie interest. It would ; 
further authorize the expenditure of appropriated funds to pay for telephone service | 
installed in private residences that are determined by the Secretary of Commerce 
to be needed in carrying out the provisions of law authorizing the collection and 
distribution of data relating to information on weather conditions in the United 
States, its territories and possessions. 

The bill relates primarily to the responsibilities of the Department of Commerce. 

The Department of Agriculture would have no objections to the enactment of the 
bill, insofar as it relates to our activities. 

The Bureau of the Budget advises that there is no objection to the submission 
of this report. 

Sincerely yours, 


’ 


— =. a | 


True D. Morss, Acting Sec etary. 


STATE DEPARTMENT, 
March 27 1959 

Hon. WARREN G. MAGNuson, 
Chairman, Committee on Interstate and Foreign Commerce, 
U.S. Senate. 

DEAR SENATOR MaaGnuson: I have received your letter of March 3, 1959, 
requesting the Department’s comments on 8.1235, to authorize the Secretary of 
Commerce to enter into contracts for the conduct of research in the field of 
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meteorology and to authorize installation of Government telephones in certain 
private residences. 

The Department of State appreciates the opportunity to comment on 8.1235 
but perceives no substantial foreign policy implications in this bill and accordingly 
makes no recommendation regarding the desirability of its enactment. 

The Department has been informed by the Bureau of the Budget that there is 
no objection to the submission of this report. 

Sincerely yours, 
Wituram B. MacomBer, Jr., 
Assistant Secretary 
(For the Acting Secretary of State). 


TREASURY DEPARTMENT, 
March 10, 1959. 
Hon. WARREN G. MAGNUSON, 
Chairman, Committee on Interstate and Foreign Commerce, 
U.S. Senate, Washington, D.C. 

My Dear Mr. CHAIRMAN: Reference is made to your request for the views of 
this Department on 8.1235, to authorize the Secretary of Commerce to enter into 
contracts for the conduct of research in the field of metorology and to authorize 
installation of Government telephones in certain private residences. 

The proposed legislation would (1) authorize the Secretary of Commerce to 
enter into contracts with private or governmental facilities to conduct research 
in meterorology and to provide for the publication of the results of such research; 
and (2) make appropriations for the Weather Bureau available to pay for tele- 
phone service installed in private residences when such installation is needed in 
the collection and distribution of data relating to information on weather 
conditions. 

The proposed legislation is not of primary interest to this Department and the 
Department has no comment to make as to its general merits. 

Very truly yours, 
NELSON P. Ross, General Counsel. 


COMPTROLLER GENERAL OF THE UNITED STATES, 
Washington, March 9, 1959. 
B-83263 
Hon. Warren G. Magnuson, 
Chairman, Committee on Interstate and Foreign Commerce, 
U.S. Senate. 

Dear Mr. CuatrMAN: Further reference is made to your letter of March 3, 
1959, requesting any comments we may eare to offer on S. 1235. 

The bill would specifically authorize the Secretary of Commerce to enter into 
contracts for the conduct of research in the field of meteorology and to expand 
public funds for telephone services installed in private residences for use in earry- 
ing out the laws authorizing the collection and distribution of information on 
weather conditions. 

Inasmuch as we have no direct knowledge as to the need for or the desira- 
bility of the proposed legislation and since it appears to be a question of policy 
for determination by the Congress, we are not in a position to comment on the 
merits of 8S. 1235. 

Sincerely yours, 
JosEPH CAMPBELL, 
Comptroller General of the United States. 


JustTicE DEPARTMENT, 
March 6, 1959. 

Hon. WARREN G. MAGNUSON, 
Chairman, Committee on Interstate and Foreign Commerce, 
U.S. Senate, Washington, D.C. 

Dear SenatTOR: This is in response to your request for the views of the De- 
partment of Justice concerning the bill (S. 1235) to authorize the Secretary of 
Commerce to enter into contracts for the conduct of research in the field of 
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meteorology and to authorize installation of Government telephones in certain 
private residences. 

The bill has been examined, but since the subject matter thereof is not related 
to any of the activities of the Department of Justice, we would prefer not to offer 
any comment concerning it. 

Sincerely yours, 
LAWRENCE E. WALSH, 
Deputy Attorney General. 


STATEMENT OF HON. FRANCIS W. REICHELDERFER, CHIEF 
OF WEATHER BUREAU; ACCOMPANIED BY ROBERT N. CUL- 
NAN, OFFICE OF METEOROLOGICAL RESEARCH; R. C. GRUBB, 
ASSISTANT CHIEF OF BUREAU FOR ADMINISTRATION, AND 
ERNEST NASH, OFFICE OF GENERAL COUNSEL, DEPARTMENT 
OF COMMERCE 


Mr. ReicHetperFeR. Thank you, Mr. Chairman. As a basis for 
our remarks, I would like to present a rather brief statement giving 
the essential facts. 

Section 1 of the proposed bill is for the purpose of clarifying the 
statutory authority of the Department of Commerce, Weather Bureau, 
to enter into research contracts in the various meteorological fields. 

For many vears the following provisions among others were con- 
tained in the language of the annual appropriation act: 

* * * including investigation of atmospheric phenomena; cooperation with other 
public agencies and societies and institutions of learning; * * * 

In an effort to eliminate duplication in authorizations contained 
in the appropriation act and in basic legislation, the foregoing pro- 
visions were deleted from language in the appropriation act in fiscal 
vear 1950 on the basis that authorization contained in section 803 of 
the CAA Act of 1938 (now Public Law 85-726) adequately covered 
the Bureau’s requirement for legislative authority to contract for 
research in any meteorological field. 

Accordingly, at present the only specific authority for entering into 
such research contracts is contained in section 803 of the Federal 
Aviation Act of 1958 (Public Law 85-726) which authorizes the De- 
partment of Commerce, Weather Bureau, to enter into research con- 
tracts with public and private agencies for the purpose of increasing 
the safety and efficiency of air navigation. 

I might insert there that, as is implied in other paragraphs, almost 
everything that contributes to the safety and efficiency of air navi- 
gation is of importance also in weather service for general purposes 
and vice versa. 

This explains why one might interpret that the Federal Aviation 
Act covers the whole field, but as stated here this is not entirely clear 
and the purpose of the legislation is to clear it up. 

Senator Pastore. In other words, if ] may understand it correctly, 
it is this: Heretofore by giving this section of the law the interpreta- 
tion that might be considered somewhat strict, it is to the effect that 
this information is confined alone to purposes of civil aviation. 

Your clarification of the law would broaden it out, that this in- 
formation could be given for whatever purposes might be in the public 
interest. 

Mr. ReicHeELpDERFER. That we might contract for any purpose 
involving meteorology in the public interest. 
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Senator Pastore. In the public interest generally. I mean it 
would not be confined alone to civil aviation. Am I correct in that 
interpretation? 

Mr. ReEIcHELDERFER. Quite so. 

Senator Pastore. And that is the purpose of this legislation? 

Mr. RercHELDERFER. That is the whole purpose, Mr. een 

Continuing the statement, the provisions of Public Law 85- 
might conceivably be interpreted to restrict the award of aan 
contracts to those showing a direct relationship or benefit to safety 
and efficiency of air navigation. 

Although most of our proposals for research contracts can be shown 
to have direct or indirect bearing on some branch of aeronautics, 
this relationship is not always apparent and consequently questions 
as to statutory authority may arise. 

In many cases the most efficient method of accomplishing desired 
research in a particular area of meteorological science is to have all 
or part of the project contracted out to private agencies, such as 
universities, in order that their research facilities may be utilized. 

If the Department were to attempt to perform all such research by 
its own facilities and personnel, substantial temporary increases in 
both facilities and personnel would be required. 

In some cases research contracts make available the desired facili- 
ties and experienced personnel at far less cost to the Government. 

Enactment of the proposed legislation would recognize the useful- 
ness of research contracts in all fields of meteorology. 

Section 1 of the proposed bill, therefore, is prime arily for clarification 
of statutory authority for contracting for research in all phases of 
meteorology and no increase in expenditures of the Department of 
Commerce, Weather Bureau appropriation is implied in this bill. 

Senator Pastore. Tell us something at this point as to how you 
go about the selection of these projects even with vour limited inter- 
pretation of the law at present. And why you consider yourself to 
be circumscribed in this activity, insofar as the present writing of 
the law is concerned, which would require your advocacy that it be 
broadened. 

Mr. RercueLperFeR. Speaking first to the last part of the question, 
Mr. Chairman, | believe an example would make the situation cleer. 

We have certain research projects in climatology; that is, in the use 
of old records, past records of weather. Primarily these are for 
general application and for general public use. 

One might say, for example, that we wanted to enlarge our research 
work in studying the cycles shown in past weather, to see whether 
they have any application to longer range predictions in the future. 

This is a rather old subject and a controversial subject in meteor- 
ology. This obviously concerns everyone; the farmer, the man on the 
street, the shipper. Everyone is interested in long-range forecasts. 
So is the aviator, so we can conceivably justify the project, on its 
value to aviation. 

But this does not represent the whole picture, because aviation 
interest may be only 5 percent of the value of the whole project. 

Senator Pastore. But when you do it for aviation, and you have 
the data gathered at any rate, why does it become necessary to broaden 
the law? Can’t these people have this information nonetheless? 
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Mr. REIcHELDERFER. Yes. Quite so. There is no restriction on 
the usefulness or the dissemination of the final results. The restriec- 
tion comes in the possibility that the Comptroller General might 
question our use of funds for research, when 95 percent of the benefit 
is for the general public, and only 5 percent for aviation. 

Senator Pastore. I see what you mean. In other words, you are 
not asking for any authorization that would enable you to get larger 
funds by way of appropriation. That is not your purpose at all. 

Your purpose is to clarify the law so that it cannot be challenged, 
when you do engage in these research projects. Under the present 
law you are limited to projects involving civil aviation, therefore those 
projects which may go aside the area of civil aviation such projects 
may be questioned. 

Mr. RetcHELpERFER. That is exactly the case. We are advised by 
legal counsel the interpretation might be placed wiper ha present 
statute so that it would limit our research contracting authority to 
things that were primarily aviation, and this would be a serious 
restriction. 

Senator Pastore. Would you expect then that if this law were 
broadened by this new bill, that you would have more research 
projects? 

Mr. RetcHeLperFER. I| have no doubt that in the future there will 
be research projects that will be based upon the extension of authority 
here expressed. 

However, in the past, we have not been seriously handicapped, 
because there are so many urgent research projects in meteorology, 
basic projects, that when we have wanted to contract, we have been 
able to write them around the aviation benefit for the most part. 
But it is a restriction that is undesirable. 

And in future research, when the projects become more specialized, 
[ am sure that there will be studies in the public benefit in meteorology 
that would be difficult to tie down quite strictly to aviation. 

Senator Pastore. The reason I am pursuing this interrogation, if 
you don’t mind, is because in explaining this on the floor of the Senate, 
| am afraid [I am going to run into a vacuum, so to speak, because you 
telling this committee here, vou have been going on in your present 
fashion without any serious limitation and you are not going to ex- 
pand your program. Youare still going to retain vour activity within 
the four corners of the appropriations. 

[ am a little afraid we are really raising the bogeyman that is not 
there at all. And I am questioning this for purposes of explanation 
on the floor. 

It seems to me you have said you have gone along in the past without 
any restrictions whatsoever, even though vou have been tied to civil 
aeronautics, but you are a little bit afr: rid the question mav be raised 
sometime, and you have been so advised by vour legal counsel. 

Now, are we raising a bogeyman here, or is it real? 

Mr. Retcuetperrer. No, | can assure you, Senator, that this is 
real. 

[ have given the background statements because it is quite clear the 
change in appropriation language in the statement occ ‘urred some 
years ago, and I do not want to give the impression that we have been 
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negligent in doing what we could do and ought to do in research, 
the past, insofar as funds permitted. 

But our research appropriations are increasing because of the in- 
creasing emphasis on atmospheric sciences. It extends all the way 
from research near the ground in climatology to research in outer 
space, and the possible effect of the newly discovered radiation bands 
on long-term absorption of solar energy 

But in the future 

Senator Pasrorr. But what vou are actually saying, sir, ts this: 
That it is true vou have been conducting this research but it is an ever- 
expanding fiel |, as it must be because of its importance. 

Mr. ReicHELDERFER. Yes. 

Senator Pastore. The law should cover the overall purpose of your 
efforts and its effects on the public generally, and should not be 
limited to civil aeronautics. 

Mr. RetcuevperFer. This is quite true, and whereas we have 
gotten along in the past, it will be a serious handicap, a real obstacle 
in the future, with the expanding scope of atmospheric researches. 

Senator Pasrore. In other words, the people of this country should 
understand that the efforts of vour Department in gathering of these 
statistics and information is for the use of the publie interest, and 
while the law has more or less limited it to civil aeronautics, that has 
not exactly been the case, and the law should be clarified to indicate 
its real purpose. 

Mr. ReicHetperFer. It should be clarified so that there is no 
limitation that would handicap our research for the publie generally. 

Senator Pasrorr. How many of these research projects do you 
have? 

Mr. ReicHeELDERFER. It varies from vear to year. For fiscal year 
1960, research contracts, we have a total of 21. And to give you an 
idea of the scope and the breadth of the contracts, they run all the 
way from hurricane cloud physics—and this particular one happens 
to be with the University of Chicago—through other hurricane studies 
with Florida State University, with Johns Hopkins University, 
studies in agricultural meteorology, with lowa State University, and 
other contracts. Extended forecasting studies with MIT, and other 
studies by New York University, Stanford Research Institute, Uni- 
versity of Stockholm, and University of Wisconsin, and so on. 

Senator Pastore. All-right. 

Do vou mind if we insert this list in the record at this point? 

Mr. RetcHELDERFER. I would be very glad to. 
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(The U.S. Weather Bureau fiscal year 1960 research contracts list 
is as follows: ) 


U.S.Weather Bureau fiscal year 1960 research contracts 





Contract Contractor Project title 








Amount 
No. | 
nBe , | i: a Tea es 
9720 ae * of Chicago._.-- Ree a a a ae $24, 750 
9719 | Fe cciiale do. __..--....-..--.....| Atmospheric Circulation in the Tropics and Develop- 25, 000 
| ment of Hurricanes. 
9718 1..<.. do_-_..--..------..--..| Numerical Prediction of Subtropical Flow Patterns 35, 000 
| and Hurricane Movement. 
9768 |_.--. ae sndaianecambent Prediction of Storm Induced Water Levels___________-- 10, 000 
9762 | _do _..| Mesometeorological Investigations of Severe Storms___- 43, 500 
9683 | Florida State U niversity .| Hurricane and Other Tropical Meteorological Studies. _| 22, 500 
9760 | Johns Hopkins University_.| ee and Theoretical Investigations of Vortices 16, 522 
and Jets 
9783 | Iowa State University_...._| Problems in Evapotranspiration __.._...._.._..._--_-- 1,750 
9792 | Kansas State University Studies of Turbulence and Ev: apotranspiration ERE 1, 750 
9726 | MIT _..-------.-------.| Theoretical and Physical Studies of Hurricanes — 20, 000 
9754 |_..-- tt s.2 sen eee | Extended Forecasting Studies. ____.__...-.-__--_____-- 15, 000 
9727 | U niversity of Miami ____- | Investigation of Hurricanes by Radar- Ctetis ds 19, 766 
9778 | University of Missouri__._._| Environmental Control of E vapotranspiration .. Fecal 1,750 
9763 | New York University ._._. Indirect Sounding of the Atmosphere. _ __- PES SS 30, 000 
9764 | Stanford Research Insti- | Areal Integration of Precipitation by RPS oe sag 15, 000 
tute. 
9759 | University of Stockholm. - Atmospheric Circulation Studies. .-..........---..---- 15, 000 
9807 | Travelers Insurance Co_.._| Hurricane Prediction _-_- Senitate dates ars 13, 850 
9757 | University of Wisconsin. Differential Heating of Ate @olitmns. 20-2325 15, 249 
708 |... aie eae ap F Agricultural Climatology ---- 5, 250 
9731 | Meteorological Research Mechanism of Typhoons and C omparative Study of 10, 000 
Institute of Japan. Typhoons and Hurricanes. 
9815 | John C. Bellamy-_--.--.--.- Acquisition, Processing, and Utilization of Weather 1 2, 100 
Data. 
! 


1 An additional $2,100 from NASA funds, 


Senator Pastore. For the immediate future, do you envision this 
will be broadened out to any extent, or will it be a gradual process? 

Mr. ReEIcCHELDERFER. We have requested a large increase in 
research this year and have hopes we will obtain it “because of the 
almost explosive expansion of the possibilities of research in the 
atmospheric sciences 

This brings in the possibilities through meteorological satellites, the 
use of rockets and so on. 

So the direct answer to your question is, we expect this to increase 
in this coming year and in future years more rapidly than it has in 
the past. 

Senator Pastore. And that would be irrespective of whether this 
particular bill passed or not? 

Mr. REICHELDERFER. Quite so. 

Senator Pastore. I mean we do not want to make it appear here 
all of this is contemplated on the condition of this bill passing. What 
you contemplate to do is something that is in your program and that 
you feel is necessary in the public interest and that you will under- 
take, at any rate, regardless of whether or not this bill passes. 

The purpose of this bill is merely to clarify the authority of the law. 

Mr. REICHELDERFER. Yes, sir. The projects and programs that I 
have mentioned are in our plans, and have been for some time, and 
we will proceed with those. And the purpose here is just clarification. 

Senator Pastore. I notice recently you were anxious to conduct a 
basic weather research to study tornadoes. How did that project 
develop? 

\'r. REICHELDERFER. We are continuing the project. We have 
learned some important things, but the study, as you recognize from 
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the violence of the tornado, is a difficult one. It is hard to get the 
necessary basic data right in the vicinity of the tornado. 

We are going ahead with this program this year with the cooperation 
of the National Aeronautics and Space Administration, the military 
departments, the Federal Aviation Agency, and other agencies that 
are interested, and we expect this project to get forward much faster 
in the next year or two. 

Senator Pastore. How do you select the school where such a 
research project will be conducted? 

Mr. RemicHELDERFER. Primarily on their special capabilities in the 
particular subject. 

Senator Pastore. Without regard to the location? 

Mr. REICHELDERFER. This enters into it. Our tornado studies are 
in Kansas City, because, first, we have the staff and facilities there 
for the study. 

It also has subcenters or cooperative centers in Oklahoma City. 

And the second reason, it is right there in “tornado alley’? where 
they have the greatest chance of being close to tornadoes. 

Senator Pastore. Are these projects advertised, and these schools 
bid for them, or do you make your own investigation, and vou contract 
on a very private basis? 

Mr. ReicHELpDERFER. Some of them are advertised. In general, 
it is a matter of cultivating a latent interest in the university in this 
particular subject, and then making the contract on the basis of what 
we fiad their capabilities are to be. Both processes are used. 

Senator Pastore. Well, how would the school know about it? Let 
us assume a school in New England or my State, or any other State, 
is interested in undertaking such a research project, how do they go 
about it? 

Mr. ReicHeLpDerFER. The usual procedure, if they have generated 
in themselves to carry on such a project, the usual procedure is to 
make the proposal to the Government agency concerned—often the 
Weather Bureau. 

But many of these researches are now conducted by contracts with 
other agencies, with DOD departments, and to some extent agencies 
like NASA and AEC. 

Senator Pastore. But this would be the Weather Bureau? 

Mr. ReicHeELDERFER. The Weather Bureau does not have juris- 
diction over all meteorological research. Quite the contrary, since 
the war and since the first sputnik there have been large sums ex- 
pended by the military departments. 

This is all very well coordinated through interdepartmental com- 
mittees. But, the largest proportion of expenditures for research in 
atmospheric sciences in general is by the Department of Defense at 
the present time. Now that is shifting to NASA. 

Senator Pastore. But, of course, you don’t get into any duplication, 
you say, because it is coordinated. 

Mr. ReicHeLperFEeR. Yes. This statement is true on the whole. 

Duplication means many different things, and without reservation 
or evasion, I must explain that I am referring to wasteful duplication. 
I make this statement, because it is common practice in research on 
an important problem, for two or more research laboratories, whether 
this is Government or private research, to attack an urgent problem 
at thesame time. Their project titles may be the same but, naturally, 
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with different individuals doing the work, they approach it in different 
ways and they hope to break through more quickly to get the solution, 

Senator Pasrore. I quite agree with that. As long as it is all done 
under a certain aegis, that spells out liaison and coordination among 
the different efforts. 

We run into that on the Joint Committee on Atomic Energy, where 
we have many research projects going on, and in many instances it 
is in the same field in different places. But we know it is going on. 
Otherwise, there would be waste involved. 

It would not do to have your department carrying on a certain 
project and, let us say, having the Defense Department carrying on 
more or less the same project in the same field, without vou 
knowing about it. And in that partic ‘ular case there would not be the 
exchange of the information that is absolutely necessary, and you may 
be, each of you, dealing or acting in an entirely different field. 

Mr. Reircuetperrer. This might be wasteful duplication. 

Senator Pastore. Now, vou say all these projects that have to do 
with the exploration of weather conditions are coordinated? 

Mr. ReicHeLperFrer. The coordination in meteorology is excellent. 
It is unusually good 

Senator Pasrorr. Who is at the head of it? 

Mr. RetcHeLpERFER. Well, the Weather Bureau has responsibilities 
under the law for coordination of meteorological activities. But be- 
cause of the great emphasis on science in the world now, and 
in Government, the general leadership for coordination has been 
vested in the National Science Foundation, so that we now have there 
a Committee on Atmospheric Sciences, of which | am a member, where 
all of the projects are being cataloged. This is well underway now. 

Senator Pastore. I sce. 

In other words, it is all cataloged by the National Science Founda- 
tion? 

Mr. ReicHevperFER. That is right. 

Senator Pastore. And vou are a member of it? 

Mr. ReicHeLpERFER. That is correct. 

Senator Pastore. Now, I come again to my original question. 

Let us assume a university in New England is interested in under- 
taking one of these research programs. What do they do? Do they 
come to the National Science Foundation and find out what the re- 
quirements are, or how do they go about it? 

How would | answer that question if a president of a university 
addressed himself to me? How do we go about contacting responsible 
people so we can rec veive advice and counsel in undertaking one of 
these research programs? 

Mr. ReicHELDERFER. It has happened several times to my know!l- 
edge that universities have gotten in touch with their Representa- 
tives in Congress, and the usual procedure there is for the Senator or 
Congressman to refer them to the agencies that are most likely to be 
interested. Often they refer them to two or three, the National 
Science Foundation and the Weather Bureau, and we sometimes get 
together and discuss with the proposers their capabilities and our plans 
for research, what we think the priorities are, and then arrive at the 
best decision where we think the project should be handled. 

There are other ways in which these university contracts can be 
generated. 
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As in all sciences, research capabilities come to the attention of the 
scientific communtiy through professional meetings, through seminars, 
and so on. 

So that our people know in general which universities specialize in 
which field, and this is one of the principal 

Senator Pasrore. | realize that, but | think myself we should not 
do anything to preclude any other university who possibly has not 
been recognized that way, but feels it has the potentiality for doing 
the job, to be at liberty to call upon these agencies to explain their 
own particular potentialities in the hope they might be included. 

Mr. ReicHELDERFER. The door is open. 

Senator Pastore. You must have an element of competitiveness 
even in the research field, because without it I feel some people may 
feel they are excluded. 

I know many times the drift is to recognize the big ones first. You 
will find many times some of the State colleges, even though they are 
rather small, have tremendous potentialities because they have a 
particular person on thei staff who has, let us say, extraordinary 

capabilities along a particular line, and because it is not a large insti- 
tution maybe, in the scientific community it is not so recognized. 

I think vou have to more or less leave the door wide open for them 
to explore the opportunity and the chances are the sun might shine 
upon them as well. 

Mr. REICHELDERFER. You certainly are correct, and the door is 
open. 

Mr. Culnan, who is with me this morning, spends a good bit of 
time in contact with the universities on these things, and we have 
had, for example, discussions about possible research projects in the 
study of hurricanes, in particular, in many of the smaller institutions 
or State institutions in other parts of the country. There is a great 
deal of background exchange of information. 

Senator Pastore. The thing that confused me a little bit on what 
you said, if you were to suggest how a Senator or Representative 
might go about it, he might contact any number of different agencies 
in order to get this thing done. 

Why should it be any number of age ne ies? Why should it not be 
one place to go and the best place to go? 

Mr. RercHeLDERFER. We would be very glad to have it all refer- 
red to the Weather Bureau. 

Senator Pastore. In other words, you say this to me this morn- 
ing. If there is an institution that feels they might be included in 
your program, if they got in touch with the Weather Bureau the “Vv 
would get the proper direction and counsel which would guide them? 

Mr. RetcHELDERFER. We would pick it up from there and be sure 
we either take care of it or put them in touch with the right people. 

Senator Pastore. I am very happy to hear vou say that. People 


have an idea there is a lot e red ti ape in Government. And when you 
say there are any number of agencies, that creates a lot of red tape as 


to where they go. Your waimuatiel today is very specific. 

Mr. ReicHeLperRFEr. Let them come to us and we will tell them 
where to go. 

Senator Pastore. Thank you very much. 

Before we get to section 2, I wonder if Mr. Zapple had any questions 
he would like to add to this particular section? 
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Mr. Zappue. No. 

Senator Pastore. We will pass on to section 2. 

Mr. ReicHevperFerR. Continuing with the prepared statement, 

section 2 of the proposed bill would authorize the expenditure of public 
money for tele ‘phone services installed in private residences for use 
the Secretary of Commerce may direct in carrying into effect the basic 
enabling laws authorizing collection and distribution of information 
on weather conditions throughout the United States, its territories 
and possessions. 

The installation of telephones in private residences under provisions 
of the proposed bill would be infrequent and would include isolated 
locations where normal telephone facilities are not available for use of 
weather observers to report severe storms, floods, and other weather 
information. 

Senator Pastore. Would you be so kind as to give us an example 
of that, either you or one of your staff members there? 

Mr. ReEIcHELDERFER. Yes. 

Senator Pastore. This sounds rather an extraordinary suggestion, 
unless you understand it within the context of your activity. 

Mr. Reicuevperrer. [ have a list of 15 stations where such services 
are needed. 

Senator Pastore. We do not get into that service today. Is this 
a new authority? 

Mr. ReicHELDERFER. It is a new authority. That is correct. 

Senator Pastore. We do not have that kind of service today. 

Now, tell me in a very simple way what problems it raises and how 
you intend to cure it. What is the problem that it actually raises? 
Give us an example, for the purposes of the record. 

Mr. ReicHeLpERFER. One of the most vivid examples is the fact 
that some of our river observers in isolated spots not only have to go 
to the river to read the gage, but in cases of sudden floods, flash floods, 
when the reports should be collected and disseminated immediately, 
they may have to drive into town to get to a telephone. 

We have some cases of that kind. This delay can be very serious 
in the saving of life and in warnings of floods. 

There are other cases, for example, in mountain areas, where there 
may be just one or two isolated 

Senator Pastore. Do you mean an individual or observer? Do 
you have observers throughout the country? 

Mr. ReicHeELDERFER. Yes. Cooperative observers who serve in 
general without any fee or salary. 

Senator Pastore. I see. They are voluntary workers 

Mr. RetcHeLpERFER. Yes. 

Senator Pastorr. Why could they not go to the nearest telephone 
and call up, as they may have to do in the city? 

Mr. RetcHetpverFer. This is what they do. Most of them have 
their own phones. We have several thousand of these cooperative 
voluntary observers, and most of them have their own phones and use 
this means of communication. 

But there are some places where there are no telephone connections 
and it is necessary—no telephone centrals, in isolated places, and it is 
necessary to pay for line charges to extend the telephone line for several 
miles, in some cases. 
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In those instances, the observer has no phone and he is usually not 
a very affluent citizen. He cannot finance the installation of a phone, 
and it has to be paid for in one way or another. 

Senator Pastore. Now, that puts a different light on it. 

As I understand, the purposes of this authority will be to extend 
more or less phone lines in regions where heretofore the private indi- 
vidual himself, for his own personal use, has not been able to put up 
the money, in order to get the line extended. 

Mr. ReicHELDERFER. Yes, referring to individual phone lines. 

Of course, this has nothing to do with the installation of trunklines. 
It is simply to provide the extension to the individual observation 
point, where this is necessary and where the observation is essential. 

Senator Pastore. How many of these do you expect to have, and 
where are they? Are you specific about this, as a matter of a program? 

I think this is quite important, because unless this is properly 
understood, you might run into some trouble on this. I think you 
will have to be quite specific here. 

Mr. ReicHELDERFER. This is subject to misinterpretation. 

We have 13 places that I would be glad to furnish to vou where these 
installations are needed at the present time. In some cases, these are 
for warning of flood stages in the rivers, and in some cases they are 
mountain observation points for aviation, where it is necessary to have 
observation of the heights of the clouds for clearance above the moun- 
tains, or it may be an outpost in a mountainous region where there are 
great gaps in our reporting network. 

Senator Pastore. Before we begin to talk about this, we will have 
it inserted in the record at this point. And then we will comment on it. 

(The list of proposed locations is as follows:) 


PROPOSED LOCATIONS WHERE TELEPHONES WILL BE INSTAL”.ED IN PRIVATE 
RESIDENCES OF WEATHER BuREAU EMPLOYEES 


FIRST ORDER STATIONS 


1. Blue Canyon, Calif. 3. Stampede Pass, Wash. 
2. Meacham, Oreg. 4. Burrwood, La. 


Nore.—Proposed installation will consist of an extension from office to resi- 
dence. 


SECO™D ORDER STATIONS 


1. Broadus, Mont. 7. Troutdale, Oreg. 

2. Evanston, Wyo. 8. Mount Hamilton, Calif. 
3. Austin, Nev. 9. Mount Wilson, Calif. 
4. Shelton, Wash. 10. Amory, Miss. 

5. Show Low, Ariz. 11. Rexford, Mont. 

6. Thompson Falls, Mont. 


Senator Pastore. You have here, first order stations, four of them. 

Mr. ReIcHELDERFER. Yes. 

Senator Pastore. Blue Canyon, Calif.; Meacham, Oreg.; Stampede 
Pass, Wash., and Burrwood, La. 

And then you have second order stations at Broadus, Mont.; 
Evanston, Wyo.; Austin, Nev.; Shelton, Wash.; Show Low, Ariz.; 
Thompson Falls, Mont.; Troutdale, Oreg.; Mount Hamilton, Calif. ; 
Mount Wilson, Calif. ; Amory, Miss.; and Rexford, Mont. 

Now, if you got this authorization, are these the only ones that 
you expect to have, or would there be more? 
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Mr. Rercuevperrer. As flood-warning and storm-warning services 
develop, there will undoubtedly be more. But I can assure vou in 
no case will phones be installed where the circumstances are normal, 
and the observer should use his own telephone—provide and use his 
own telephone. 

Senator Pastore. But at any rate, vou would not expect this 
expenditure to exceed $8,000 a year? 

Mr. RercHeLpERFER. | was about to say that. The limit would 
be in the total expenditures. It should not exceed $8,000 a vear and 
should be considerably less than that. 

Senator Pastors. So no matter how many you had, vou would have 
to work them within the $8,000 per annum? 

Mr. RercHevtperrer. This is the general guide. 

Senator Pastore. And you feel this is an absolutely essential 
service? 

Mr. RetcHeEtpeRFER. The examples that | showed, where it is to 
provide reports for the warning and protection of life and properties 
in stream floods and storm, I think it is indispensable as part of our 
warning services. 

Senator Pastore. For the purposes of the record, could you give 
us any results we have experienced only because of the lack of telephone 
service, either you or one of your assistants? 

Mr. RercHeELpERFER. Lack of telephone service 

Senator PasToreE. < mean to point up the need for this activity. 

Mr. Gruss. Mr. Chairman 

Mr. pabacetese ane This is Mr. Grubb, Assistant Chief for 
Administration. 

Mr. Gruss. Mr. Chairman, in connection with the first order 
station, Blue Canyon, Calif., it is located in the mountains, west of 
Sacramento, Calif., which is our river forecast center for that parti- 
cular area. Our office at Blue Canyon is closed for certain portions 
of the day. There may be times when our flood forecaster at Sacra- 
mento is in urgent need of a report on rainfall, total accumulation of 
snow, or other phenomena for the purpose of forecasting streamflow 
in the Sacramento Valley. 

If he is unable to contact our employee at Blue Canyon, then he 
lacks that information at that time, and must wait until our office 
normally opens. 

Senator Pastore. That is not a private telephone. That is a 
public telephone you are talking about? 

Mr. Gruss. It is the placement of a telephone in the residence of 
our employees there, when they are normally off duty, and it will be 
used for official purposes only, at all times. 

Mr. ReircnevperFer. Mr. Chairman, | think—well, I am quite 
sure that I have heard of cases where reports on flash floods have been 
delayed because of lack of telephone service. 

Senator Pastore. What | want you to do, you see, in order to more 
or less illustrate the need for this 

Mr. ReICHELDERFER. Yes. 

Senator Pastors. You see, | am not being critical in any way, 


but after all, these things have to be explained to the other body of 


99 Members of th» Senate. 
Mr. REICHELDERFER. Yes, sir. 
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Senator Pastore. And as you can see, T am here—well, we are 
two here now. [am very happy to see Mr. Hartke just come in the 
room. But there are 98 others who are not listening to you now. 

Could you furnish for the record, before this record is printed, the 
situations you have met in the past to point up the need for this? 
Quote instances where the delay has caused damage that could have 
been avoided if we had this small item of $8,000 a year. 

Mr. RetcHELDERFER. We will get something to you this afternoon 
showing that. 

Senator Pastore. Would you do that, please, because you know 
the tenor of the Congress is to keep down as much as we possibly can 
all these new additions and all these expansions, unless they are 
absolutely necessary. 

Now $8,000 is very small, but the principle is very large. 

Mr. ReEricHELDERFER. I| agree. 

Senator Pastore. The principle of expanding services that may 
not be very necessary. 

I realize sometimes it is more convenient to do a certain thing but 
is it so necessary that unless vou do it you run into something that in 
the end will cost you a lot more money. And what experiences have 
we had in the past, which would make it necessary. 

That should not be very hard for vou to do. 

Mr. ReicHeLpDERFER. We will furnish illustrations that will show 
the importance of it. 

Senator Pastore. That is right. 

And I would hope you do that for the record. 

Mr. ReicHeLpERFER. And as brought out here, these installations 
are by far the exception. We have thousands of cooperative observers 
who use normal telephone facilities, but in a few instances, unless we 
have the authority to provide communications, we are unable to get 
what are really indispensable reports in our storm-werning systems. 

Senator Pastore. As pointed out here, your post may be closed 
for obvious reasons. After all, you do not man these around the clock. 
The employee has gone home. 

In the meantime, something happens rather suddenly and you want 
to get in touch with him to get the information. Unless he has a tele- 
phone you can’t get in touch with him. 

Just tell me what situations have resulted in the past because of the 
lack of this service that could have been avoided had you had the 
service, 

Mr. ReicHeLpERFER. [| will do that. 

Senator Pastore. I would like that for the record. 

(The information requested follows: ) 


A Few EXAMPLES OF THE NEED FOR OFFICIAL TELEPHONES To BE INSTALLED 
FOR ISOLATED OBSERVERS AT ““Outrpost’’? WEATHER REPORTING STATIONS 


1. At 11:45 a.m., April 26, 1959, an Aeronea with a student pilot on a solo 
cross-country flight flew into the side of Brown Mountain 6 miles northeast of 
La Canada, Calif., after losing control of the aircraft in hazardous weather con- 
ditions which had not been reported. The nearest station to the scene of the 
crash in the national reporting network was Mount Wilson only 8 miles away. 
However, the part-time observer could not be reached for special observations 
heeause he had no phone. 

2. On April 22, 1958, a pilot on a VFR flight plane from Klamath Falls, Oreg 
to Pendleton, Oreg. (near Meacham, Oreg.), crashed en route reportedly due to 








time between Burns and Meacham. 


3. At 8:13 a.m. on June 3, 1959, a Piper Tripacer crashed 18 miles northeast 
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lack of a weather observation telling of deteriorating weather conditions at that 


of Van Horn, Tex., because the plane encountered severe downdrafts combined 
with gathering fog that had not been reported. The nearest station in the 
national reporting network was at Van Horn where observations are made only 
twice a day. In the early morning, Van Horn reported low clouds and stormy 
northeast of Van Horn. The 8 a.m. U.S. Weather Bureau re port from Wink, 


Tex., was 3,000-foot ceiling and more than 15 miles visibility. 


El Paso indicated weather conditions equally as favorable. 
originated at Roswell, N. Mex., and had checked the weather, but the Van Horn 


report was not available there. 


reached for special observations because he had no telephone. 

The only observer the Weather Bureau could engage for reporting river and 
Miss., has to drive or walk 4 miles to a telephone in 
Because of the distance to the nearest phone, he 
rainfall that ended during the evening of March 2, 1960, at this key station was 
not reported to the forecast center at Mobile, Ala., until the following morning. 
Loss of livestock and movable furnishings in farm residences in the lowlands could 
have been avoided by moving to higher places if the warning of flooding had been 


rainfall conditions at Amory, 
order to forward his report. 


issued earlier. 


5. The river observer at Re 


The report from 
The pilot had 


The part-time observer there could not be 


saAVY 


xford, Mont., resides on the banks of the Kootenai 
River, approximately 3% miles from the nearest telephone in Rexford. W 
PI A I 


hen 


critical river reports are required at the forecast center (Spokane, Wash.), Rexford 
reports are always | to 2 hours late because the river observer must either bicycle 


or drive to the nearest telephone. 


center results in river forecasts and flood warnings that do not always take 


consideration upstream cond 


itions. During May 1956 delay 


This delay in receipt of reports at the forecast 


into 


in reports from 


Rexford contributed to a downstream forecast being approximately 2 feet too low. 
The resultant flooding to the extent of several hundred thousand dollars could have 
been reduced if the foreeast had correctly indicated the actual river stages. 


Such conditions prevail at 


semi-isolated or isolated locati« 


ms. 


The 


authority 


to install telephone service in private residences in these instances would insure 


that energency meteorologica 
in expenditures from the Dep: 


urtment of Commerce, Weather 


l services are available at all locations; 
Bureau 


an increase 
appropria- 


tion is anticipated, but this should not exceed $8,000 per annum and should be 


considerably less. 


Senator Pasrorr. Are there any questions, Mr. 
Senator Harrks. Not on this subject. 


another subject. 
Senator Pastore. You 
Senator Hartke. | wa 


testify. I was interested 


may ask them. 


nt to thank you, Mr. Chairman, for be 
here. Frankly, | would not have been, 


seeing these gentlemer 


1, In 


Hartke? 


I have some questions on 


view 


Oi 


We 


but I saw who was going to 


the 


recent air crashes and the indication that it is due to air turbulence. 
sketchy 
that the Weather Reporting Service could better be handled if it 


There have been some 


were on a national rather 


reports to me in a rather 


than on a regional basis. 


I do not want to get into a long discourse on this. 
Mr. ReicHEeLpDERFER. I am happy to have an opportunity to men- 
tion that. I had intended in connection with some of the ear 
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violent disturbances in the atmospnere without eat, 
worried about that until the last few vears. In fact, 
it existed at high altitudes until jet aircraft came along. 


Now it becomes extremely important, especially in view of the sug- 
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With reference to the specific question, | am not quite sure just 
what you have in mind, because the meteorological service is decidedly 
national, and in fact international. 

Senator Hartke. They tell me, though, the reporting is regional 
and the flights can move into a different region and because it is a 
regional reporting they do not receive up-to-date information of the 
next region into which they are moving. 

Mr. Rercuevperrer. | am surprised at the regional explanation 
that has been given to you, Senator, because one of the things that 
we are struggling with now is the suggestion that we haul too many 
reports from one part of the country to every other part of the country. 

I am sure that the point that you make could be made as a criti- 
cism—from one point of view—because a flight coming out of Los 
Angeles or San Francisco might conceivably land at almost any airport 
in the eastern part of the United States, and to cover in detail any 
turbulence at any level of the atmosphere for all of those flights would 
require more communications than there are in the world. 

Senator Hartke. What I am really trying to find out is this: 
this complaint is being made from the American Pilots Association 
representatives and from the Air Traffic Control people to me. 

You know how they move from one group to another, and I do not 
want the Weather Bureau having an undue criticism leveled at it, 
and I am interested in this clear air vurbulence, because | understand 
there were no clouds in this vicinity, either here or in Buffalo. Tex., 
where a similar crash occurred. 

Is there much known about this field, or is it a comparatively new 
field, this clear air turbulence? 

Mr. ReicHeLpERFER. It is comparatively new. There is quite a 
lot known about it, but not neatly enough. 

But saving how much is known, there have been omnes experl- 
ments and a considerable amount of research in the last few years, 
primarily es military aircraft, because they were the ones that got 
to those high levels first. 

But I would guess that we do not have 1 percent of the research 
that we need to handle this problem. We had a special conference 
in the Bureau, yesterday, to see what could be done to attack, on a 
larger scale, this problem of clear air turbulence. 

It is one of the most inte resting and intriguing aspects of meteor- 
ological disturbances. 

Senator Hartke. Intriguing but very dangerous in the present 
situation, 

Mr. RetcHELDERFER. Very dangerous because we do not know what 
the upper limits are in intensity. 

Senator Pasrorr. May I inject myself into this merely to simplify 
it. In other words, what you are actually saying, Mr. Reichelderfer, 
is if it is true that the high speed of a jet can meet an extraordinary 
situation because of turbulent conditions which might exist without 
clouds, there is nothing that is going on now in your department, or 
anything that you know of, that will give us the scientific answer to 
what caused such a situation? 

Mr. ReicuevperFer. No, sir. That is not quite correct. 

We forecast, and have been forecasting zones or areas of turbulence 
for several years, but these forecasts are necessarily more general, 
because we do not have enough reports and do not know enough about 
them, more general than they should be. 
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To illustrate, | am informed that the weather maps on the day 
concerned indicated that conditions were favorable for considerable 
turbulence at some altitudes over southern [Indiana and Kentucky, 

What we could not say, and this is hvpothetical, because we still 
don’t know that it existed—nobody knows that the crash was not due 
to this cause—what we could not say and where we would have to 
have a great deal of research, in order to be able to say, is that at 
6:10 p.m., on a given date, the air at 25,000 feet altitude over Tell 
City, Ind., will be dangerously turbulent. Now, there is a great 
difference between being able to say that, which we are far from 
attaining and being able to say What we have said for several vears, 
that there will be unusual turbulence over the genenal area of southern 
Indiana, or some other portion of a State. 

These warnings of turbulence are helpful, but they leave the aircraft 
operator in a terrible quandary. He cannot keep his planes on the 
ground every time there is turbulence, because in 99 cases out of a 
hundred he goes through without difficulty, and the problem now is 
to have research to tell him about that one in a thousand cases where 
he had better not go through. This whole subject is extremely inter- 
esting. You see, we do know enough, and our predictions are based 
upon the fact that the turbulence in clear air—and this should be 
distinguished from the turbulence you get in thunderstorms and line 
squi alls where you have clouds accompanying—the turbulence in clear 
air is due very likely to the eddy motion, to the rapid changes in 
velocities you get when you come from the normal flow of the atmos- 
phere into the jet stream. These jet streams which, if vou may recall, 
were discovered by the bombers when they made a foray over Japan 
during the war, may occur at any altitude from a few thousand feet 
up to 30,000 or 40,000 feet, and maybe higher. In fact experiments 
made by the Navy in the Caribbean, in January, indicate sheer lines, 
or these air discontinuities at 100,000 feet, which we never thought 
existed. We thought certainly at that level the air flow would smooth 
out. These jet streams can occur at a variety of altitudes. They 
may be there today and not there tomorrow. They change from 
hour to hour, and in eee they may be very narrow, horizon- 
tally, perhaps a mile or two, or perhaps less. 

Normally we picture ems as being 25 or 50 or 100 miles through, 
and in vertical extent, they may be several thousand feet or only a 
few hundred feet. So this really is a major problem that deserves 
a lot of consideration. 

Senator Pasrore. Are vou saying this, Mr. Reichelderfer, as a result 
of this accident that took place, or had vou been disturbed by this 
enigma before? 

Mr. ReicHeLperRFER. | can show you reams of paper and literature 
about these disturbances and discussions over it, long before the acci- 
dent. But, of course, each new accident 

Senator Pastore. All right. Why has not any research been 
undertaken? 

Mr. RetcHeLtperrer. There have been many studies. 

Senator Pastore. There have been manv? 

Mr. RetcHeELDERFER. Yes. 

Senator Pasrorr. And are some going on now? 

Mr. REIcHELDERFER. Yes. 

Senator Pastore. Do you feel you have all the authority vou 
require under the law that you need to conduct this research? 
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Mr. ReicHeLperFerR. Yes, we do have. 

Senator Pastore. You have all the authority under the law that 
you need? 

Mr. ReitcHeLpDERFER. The Congress passed a special law on research 
in atmospheric disturbances in 1947, I believe. That is the basic law. 
Which emphasized the importance, again, for purposes of aviation, of 
solving the problem of severe thunderstorms and atmospheric disturb- 
ances. So we have plenty of authority. It is Public Law 657 of the 
80th Congress, and its wording is very positive, so that for authority, 
we have plenty. 

Senator Pastore. How about the money’ 

Mr. ReicHeLpDERFER. Well, that has been ibe problem, the money 
and the 

Senator Pastore. | want vou to be frank about this. Because 
after all it is going to raise the question, in view of what you said, 
because of this subject brought up by Mr. Hartke, some people are 
going to say, if we knew about this disturbance before this accident 
took place and we had the authority to make the proper research in 
order that these pilots can be properly apprised of these turbulent 
conditions but we have not done it because we did not have the money, 
I think the public is entitled to know. Where has the catch been? 

Mr. ReicHeLDERFER. Yes. I| think this is clearly on the record, 
and generally recognized the amounts available for meteorological re- 
search have been far less than the importance of the subject has 
justified. This has not only been recognized now but appropriations 
for research tty been increased and the facilities and the research 
people qualified for studies in this field have been given more em- 
phasis in recent years. In fact, the Weather Bureau and the Depart- 
ment of Commerce were the means of bringing this to the attention 
of the National Academy of Sciences 4 or 5 years ago, and a com- 
mittee, chaired by Dr. Lloyd Berkner, came out with recommenda- 
tions strongly urging that meteorological research and atmospheric 
research be increased by an order of magnitude, or more, 10 times or 
more. So this has had attention. And I think we are on the way. 
Appropriations are being increased. 

Senator HartKe. Can I ask you, Doctor, are you conducting these 
in your department or is NASA conducting them or who is doing the 
research on this? 

Mr. RetcHevperFerR. The Weather Bureau is doing some, but the 
military departments, with their flexibility in appropriations, have 
contracted with universities for other experiments. As we = said 
earlier, there is no duplication. We have worked together on it, but 
they have had funds which they have put into some of the research. 

Senator Hartke. Is this being coordinated with the Weather 
Bureau? 

Mr. ReicHELDERFER. Yes. 

Senator Hartke. And then with the National Academy of Science? 

Mr. ReicHELDERFER. Yes. 

Senator Hartke. | have the highest regard for them. I want you 
to know that. So | think it is all right. But I was wondering, the 
same thing I think Senator Pastore was mentioning, has there been 
a real determined effort made in this field either by the Weather 
Bureau or the military? Where is this in the line of priority, sir? 
Or does it have any status in the priority field? 
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Mr. ReicHeELperFER. Projects of this kind are not ranked by 
strict priorities, but it is among the urgent projects, and if we should 
say that hurricane research and severe storm research and tornado 
research—well, these are top priority. And then the severe tur- 
bulence research ranks very close to them. It would be difficult for 
me to say that this subject has had the attention that these other 
urgent subjects have had. But it is A-1 in priority. 

Senator Hartke. As I understand it, at the present time, the 
Weather Bureau is not able to give direct information cone erning 
clear air turbulence sufficient to tell a pilot or an airline whether or 
not they should make a particular flight or whether they shouldn’t. 

Mr. ReicHELvDERFER. We are not able to say that the turbulence 
will be so severe that it will be dangerous. 

Senator Hartke. And you are not able to sav it will not, either 
way. You are not able to say it will be dangerous or will not be 
dangerous? 

Mr. ReicHeLvpEerRFER. Yes. The terms we usually use are light 
turbulence, moderate turbulence, and severe turbulence, and severe 
turbulence when we say that may be anything you could fly through 
with great discomfort, to most intense, when there is great danger to 
fly through it because of risk to the structure of the aircraft. 

Senator Hartke. Mr. Chairman, I want to apologize for bringing 
forward this matter but—— 

Senator Pastore. That is all right. 

In view of what vou said it is going to be utterly impossible to say 
at any time whether or not such turbulence was the cause of that 
disaster. 

Mr. ReicHeLpeRFER. The investigators, who are very expert, can 
often arrive at a conclusion of that kind from the way the structure 
has been damaged. So it is not hopeless. In the case of Tell City, 
the destruction was so complete, there were so many fragments, | 
understand from what I see in the papers, it is going to be very dif- 
ficult to reconstruct it. But I believe in many cases the manner in 
which the damage occurred or the failure occurred, would disclose 
whether it was air turbulence or not. For example, well, it is not con- 
clusive, but if a wing came off long before the plane crashed, the evi- 
dence would be there was structural stresses of some kind and the 
most probable cause in some cases would be turbulence. 

Senator Hartke. That is exactly what happened at Tell City and 
at Buffalo, and it happened to the same plane, and the fragmentation 
and actual destruction occurred at the so-called crater which had 
nothing to do with the initial cause of the trouble. The wing is fairly 
intact and the two motors had been pulled off but outside of the burn- 
ing almost the entire wing is still there. 

Mr. ReicHeLtperFER. Yes. The evidence seems to point to severe 
turbulence. 

Senator Hartke. I am not saying what it points to, but I know 
what the facts are. I will say Philip Goldstien, CAB investigator, is 
an excellent man. These people are terrific in the field. I just wish 
they had the same degree of intensification of effort beforehand. 
That is what I am driving at because there have been indications that 
weather is one of the most important items in safety in air travel. | 
was wondering whether you have to depend upon the military to de- 
velop vour scientific research in this field or whether it is the other way 
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around. Who does the directing? In other words, who points the 
finger? 

Mr. RetcHELDERFER. Well, it is our job, quite clearly, in the statutes. 
And we do not have to depend upon the military. We utilize every- 
thing they do, and by the nature of the circumstances, where the 
military is vitally concerned with the same thing as general aviation. 

Senator Hartke. But there is one basic thing. With the military, 
a successful military mission is as its ultimate aim—place, time of 
destination and safety comes next. 

Mr. ReicHeLperFER. That is right. 

Senator Hartke. And with civilian aviation the safety has been 
first and not the place and time certain. In other words, you don’t 
have to get to New York at 6 o’clock tonight. If you don’t get to 
New York at all, if you didn’t get there safely, you just don’t go and 
if you tell the passenger he cannot get to New York without taking a 
severe chance of getting cracked up, ‘he won’t go. The military, on the 
other hand, in actual mission go whether they live or die. They are 
going to try to make that mission. And that is why I was wondering 
if you are maintaining the actual control and authority so that the 
emphasis is placed on safety rather than place and time certain of 
destination. 

Mr. RercHeLpDERFER. In our services, aviation weather services, the 
emphasis is on safety. You are quite right. I should make it clear, 
however, that evidence that we see on the importance of atmospheric 
conditions in air travel leaves no doubt that there should have been 
larger research efforts in the past and that there must be quite exten- 
sive research efforts in the future. 

Senator Pastore. Of course, Mr. Hartke raises another question. 
The standards that the military might be interested in are quite 
different from what you might be interested in and a serious question 
arises as to which department should conduct this particular research. 
It is true enough the Defense Department ought to be in it for their 
purposes, but after all—they may not weigh the same factors or 
features you might want to consider as being | prime. 

Mr. Reicnenperrer. The law is quite ‘clear that the Weather 
Bureau is the responsible agency and logically so, since the weather 
and atmosphere are our business. 

Senator Pastore. All right. That raises the question, what re- 
search programs have been carried on in this particular field over 
the past 5 years? 

Mr. ReicHetperRFER. We can provide a list of those. I don’t have 
them with me. 

Senator Pastore. I think they ought to be in the record. I think 
that you, in the face of what has happened and in view of what has 
transpired here this morning, ought to say pretty clearly in the record 
what your department is doing, ‘because T think your department has 
the first responsibility in this. We are talking now about civilian 
travel. 

Mr. RetcHELDERFER. I agree, sir. 

Senator Pastore. I think it might be well for the record, and you 
might as well be prepared, because there might be some further 
questions on this record, once it is revealed publicly and these ques- 
tions will be directed to you and you might as well be prepared for 
them. 
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Weather Bureau research in turbulence has been of long standing as indicated 
by the following partial listing of Bureau work in this field: 

1. Cooperation for many years with NASA (formerly NACA) in investigations 
of turbulence using accelerometer-type radiosondes. 

2. In the early 1950’s the Weather Bureau, working with the U.S. Air Force, 
investigated turbulence in the lee of mountain ranges. This work is being con- 
tinued by the Weather Bureau as additional information becomes available. 

3. In 1955 the Weather Bureau organized a severe local storm research confer- 
ence attended by members of 40 organizations representing military and civilian 
branches of Government, universities, airlines, instrument companies, and _ re- 
search centers for the purpose of bringing together all available knowledge in this 
field and to develop an operational research program on severe local storms. 

4. In 1956 a research project was established in the Midwest using a fighter- 
type aircraft under contract with Mr. J. Cook to investigate squall lines, turbu- 
lence, and other types of severe weather. 

5. To provide specialized forecasts and advisories of severe weather conditions 
a severe local storm warning center (SELS) was established at Kansas City in the 
fall of 1954. 

6. The Bureau’s 5-year aviation program (1959-64) to meet the needs of the 
jet age emphasizes the importance of turbulence to modern aviation and outlines 
plans for relating meteorological factors to clear air turbulence to make more 
reliable forecasts of this phenomena; also describes planned severe storm and 
related turbulence research. 

7. The national hurricane research project is currently studving the vertical 
profile of the atmosphere with special reference to the jet stream and clear air 
turbulence. 

8. The national severe local storm research project (1960-62) is designed to 
investigate severe local storms and other severe weather phenomena of direct 
concern to aviation by means of specially equipped aircraft. Air Force, Navy, 
FAA, and NASA are cooperating and project plans include research aircraft 
specifically equipped for turbulence studies. 

9. The Bureau is collecting reports of clear air turbulence from civil and mili- 
tary aircraft for the purpose of developing improved forecasting methods. In 
cooperation with the FAA, the Weather Bureau has intensified its pilot reporting 
program of turbulence and other meteorological elements of vital concern to 
aviation. 

10. Johns Hopkins University under a Weather Bureau research contract is 
conducting basie laboratory studies of the formation of jet streams and vortices 
in the atmosphere. 

Additional Bureau programs bearing directly on the detection and forecasting 
of turbulence for which funds have been requested in fiscal vear 1961 include 

1. Improvement of upper air sounding equipment by equipping them with 
transponder which will clearly enhance the ability of the radiotheodolite to detect 
the existence and define the magnitude of wind shear with much greater precision 
than at present. 

2. Increasing the frequency of sounding the upper atmosphere weather condi- 
tions to four times a day. At the present time most of the upper air stations take 
only two observations per day. Failures in the predictions of severe storms can 
usually be traced to the lack of upper air observations. 

3. New long-range radar is being installed at several locations and specially 
trained radar meteorologists are being assigned to operate this new equipment. 
This equipment has special circuitry which will enable it to distinguish which 
clouds are the most turbulent. Additional developments are under way to utilize 
this equipment for the detection of turbulence in clear air. 

Plans for additional work: 

1. There is an urgent need for stratospheric research to investigate basie and 
applied problems involving atmospheric circulation, vertical motions, turbulence 
and other meteorological parameters having an effect on present and future flight 
at very high levels. 

2. Procurement of basic data on clear air turbulence in the atmosphere by use 
of 

(a) small meteorological sounding rockets ejecting smoke trails and photog- 
raphy of aircraft condensation trails; 

(6b) installation of turbulenece-recording instruments in commercial and other 
jet aircraft; 

(c) additional utilization of Weather Bureau research aircraft for jet 
stream study and associated clear-air turbulence. 


eee 


sh 
th 
in 
to 
ca 


c 
e) 


F 


ited 
ions 


rece, 


*‘On- 


fer- 
lian 

re- 
this 
ms, 
ter- 
‘bu- 


LOLS 
the 


the 
ines 
LOre 
nid 


ical 
air 


rili- 
In 
ing 
to 


ly 
mit. 
ich 
ize 


nid 





COMMERCE RESEARCH IN FIELD OF METEOROLOGY 25 


Mr. ReicHeLpERFER. Thank you, Mr. Chairman. I think I 
should state, with reference to a reply made a few minutes ago, 
that when I said the evidence points toward turbulence, I was not 
in any sense drawing conclusions or prejudging. I simply wanted 
to imply that turbulence is a factor that must be considered very 
carefully and I would not’ prejudice any future findings. 

Senator Hartke. We understand. We did not want you to be 
the CAB. 

Mr. ReEIcHELDERFER. No. 

Senator Pastore. Are there any further questions? 

Senator Hartke. I have none. 

Senator Pastore. Do any of the assistants here want to say any- 
thing further on the conclusion of this bill? I don’t think you con- 
cluded this statement but the statement will go in the record in its 
entirety and the information you were to render with regard to the 
incidents that might be included under section 2 will precede in the 
record this colloquy we had under air turbulence. 

We will give this our immediate attention. 

(Whereupon, at 11:10 a.m., the committee recessed.) 
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